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(57)Abstract: 

PURPOSE: To provide a color television picture tube with sufficient 
mechanical strength, lighten it, make its picture free from distorsion 
over the whole area of the picture tube, make its picture high in 
resolution and high in color tone, and allow the various kinds of 
characteristics at the glass panel section to be easily adjusted. 
CONSTITUTION: The color television picture tube is equipped with a 
bulb 1 1 including a plane glass panel section 3, and with a plane 
shaped shadow mask 5 which is faced to the plane glass panel section 
3 within the bulb. A resinous film 8 which is composed of a colored 
resinous sheet, a nonreflective film which is formed over the surface 
of the resinous sheet to prevent light coming in form the outside from 
being reflected, and of conductive layer which is formed over the back 
face of the resinous sheet, and is sufficiently conductive to the extent 
that the plane glass panel section 3 is prevented from being charged, 
is bonded over the outer surface of the plane glass panel section 3 
with adhesive agent applied on the conductive layer. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the color picture tube used for the monitor of a home television 

receiving set and a computer etc. 

[0002] 

[Description of the Prior Art] The color picture tube is widely used for the various devices from home use to industrial 
use, such as a monitor of a television receiving set or a computer. From the color picture tube, the enhancement in 
quality of image has been demanded over many years, especially — recent years — the whole surface product of the 
color picture tube — crossing — the asymmetry of a picture image — there is nothing — a high resolution — and — 
high — it is strongly asked for implementation of the highly efficient color picture tube from which a color tone picture 
image is acquired 

[0003] Generally, the glass bulb (it is hereafter written as a bulb) of the color picture tube has the curved-surface 
glass panel (it is hereafter written as curved-surface panel) section and the funnel in which the fluorescent substance 
screen for emitting light in red, green, and three blue colors inside was formed, joins a panel and a funnel with glass 
adhesives, and is formed. The interior of a bulb is in the high-vacuum status. 

[0004] Near the internal surface of parietal bone of the curved-surface panel section inside a bulb, the shadow mask 
of the curved surface with a thickness of 0.1~0.3mm which has much aperture is prepared so that the curved-surface 
panel section may be countered. This shadow mask is attached so that it may become the curved configuration where 
the internal-surface-of-parietal-bone configuration of the curved-surface panel section met the metal frame prepared 
in the interior of a bulb. 

[0005] On the other hand, the electron gun which generates an electron beam is prepared in the neck fraction 
prepared in the funnel back section. The electron beam which occurred from this electron gun passes through the 
aperture of a shadow mask, and makes the fluorescent substance screen of a bulb internal surface of parietal bone 
irradiate and emit light. 

[0006] If the spacing of a shadow mask and the fluorescent substance screen changes, the color tone of the picture 
image projected on the fluorescent substance screen will change, and it will lead to deterioration of quality of image as 
a result. Therefore, in order to acquire the operating time current characteristic by which the color picture tube was 
stabilized, it is desirable for the spacing of a shadow mask and the fluorescent substance screen to be based neither 
on the location nor time, but to be always fixed, and not to change. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional color picture tube which has the panel of a 
curved surface, in order to have. to control the spacing of curved surfaces, there is a trouble where a precise control 
of the spacing of a shadow mask and the fluorescent substance screen is difficult. 

[0008] By the way, what incidence is actually generally carried out to the fluorescent substance screen for among the 
electron beams irradiated from an electron gun is about 20% of only all exposures. About 80% of other electron beams 
are absorbed by the shadow mask, and the temperature of a shadow mask rises. 

[0009] Such a temperature rise of a shadow mask generates the thermal expansion of a shadow mask inevitably. In the 
conventional color picture tube which is incurvating the shadow mask in accordance with the 
internal-surface-of^parietal-bone configuration where the curved-surface panel section curved, a shadow mask 
deforms so that the internal surface of parietal bone of the curved-surface panel section, i.e., the fluorescent 
substance screen formed there, may be approached according to thermal expansion. Consequently, deterioration of the 
quality of image described previously is brought. 

[0010] Moreover, in order to acquire a high resolution and the picture image of a high color tone, thickness of a 
shadow mask must be made thin and the parvus aperture of a pitch must be formed. However, in the conventional 
color picture tube which uses the shadow mask which has a curved-surface configuration, in order to secure sufficient 
mechanical strength, it is difficult to make thickness of a shadow mask thin above to some extent 
[001 1] Furthermore, generally, in order for the pitch of the aperture formed on a shadow mask to prevent a mistake 
landing of the electron beam on the fluorescent substance screen, it is necessary to make it into twice [ about ] the 
diameter of aperture. Moreover, the diameter of the minimum of aperture is not made to 0.8 or less times of the 
thickness of a shadow mask from the point of a process tolerance. If it calculates from these conditions, in the shadow 
mask of the conventional curved-surface configuration, it is difficult to set the pitch of aperture to about 0.2mm or 
less, and to acquire a high resolution and the picture image of a high color tone. 

[0012] Using a flat-surface glass panel (it being hereafter written as a' flat-surface panel) instead of a curved-surface 
panel as technique of conquering the above-mentioned trouble is mentioned. However, in order for the interior of a 
bulb to secure the intensity which can fully bear the inside and outside of a bulb, and a very big pressure differential 
since it is in the high-vacuum status and to prevent the failure accident of a bulb, it needs to thicken thickness of the 
glass of a flat-surface panel. Such an increase in the thickness of the glass of a flat-surface panel increases 
asymmetry by refraction of the picture image projected on the fluorescent substance screen. Moreover, the difference 
of the quantity of light penetrated in the center section and the circumference section of a flat-surface panel may 
increase, and a brightness distribution of a picture image may become uneven. Furthermore, the picture tube also 
generates disadvantageously such an optical trouble of becoming heavy. 

[0013] Thus, the color picture tube which has the conventional flat-surface panel cannot be called highly efficient 



01/11/02 18:53 



http:Z^Lvw4.ipdl jpo.go.jp/cgi-bin/tran_web_cgi_eije 



color picture tube which replaces completely the color picture tube which has a curved-surface panel. 

[0014] this invention offers the color picture tube equipped with the thin flat-surface glass panel with which it is 

satisfied of a desirable optical property while it has sufficient mechanical strength. 

[0015] Moreover, this invention does not have asymmetry of a picture image over the picture tube whole region, and 
the highly efficient color picture tube from which a high resolution and the picture image of a high color tone are 
acquired is offered. 

[0016] Furthermore, this invention offers the color picture tube which can adjust the various properties in the glass 
panel section easily. 
[001 7] 

[Means for Solving the Problem] The color picture tube of this invention is equipped with the bulb containing the 
flat-surface glass panel section, and the flat-surf ace-like shadow mask which counters in the aforementioned bulb at 
the aforementioned flat-surface glass panel section, and has the configuration which the resin layer which consists of 
at least one-layer layer on the outside surface of the aforementioned flat-surface glass panel section has pasted up. 
[0018] A resin layer consists of an electric conduction layer which has the conductivity of sufficient grade to prevent 
electrification of the flat-surface glass panel section in the above-mentioned configuration. Or in the above-mentioned 
configuration, the nonreflective layer which prevents the reflex of a beam of light which carries out incidence from the 
exterior of a bulb is prepared in the front face of a resin layer. Furthermore, in the above-mentioned configuration, the 
irregularity for preventing the reflex of a beam of light which carries out incidence from the exterior of a bulb is formed 
in the front face of a resin layer. 
[0019] 

[Function] According to this invention, a thin flat-surface glass panel can be adopted and picture image distortion of 
the fluorescent substance screen can be lessened. Moreover, the aperture pitch of a shadow mask can be sharply 
made small, 
[0020] 

[Example] Hereafter, the example of this invention is explained using a drawing. 

[0021] Prawing 1, shows the cross section of the color picture tube which is one example of this invention. As shown in 
drawing 1 , this color picture tube is equipped with the bulb 1 1 containing the flat-surface glass panel (it is hereafter 
written as flat-surface panel) section 3 which has uniform thickness substantially. This bulb 1 1 contains the funnel 1 
which has further the neck section 2 in which the electron gun (not shown) was prepared back. 

[0022] The flat-surface panel section 3 has the mere glass wall section 9 which is not monotonous and was formed in 
one as a part of flat-surface panel section 3. This glass wall section 9 is substantially prolonged in the perpendicular 
orientation from the flat-surface panel section 3. The glass wall section 9 is pasted up on a funnel 1 with the glass 
adhesives 4, as a result, the flat-surface panel section 3 and the funnel 1 are unified, and a bulb 1 1 is constituted. 
[0023] The intensity of a bulb 1 1 is improving by this glass wall section 9. When stating to the detail more and the 
leftward force is applied to the flat-surface panel section 3 all over drawing 1 , if there is no glass wall section 9, 
stress strong a jointing or near [ its ] the flat-surface panel section 3 and the funnel 1 arises, and there is a possibility 
that a bulb 11 (especially edge of a funnel 1) may destroy by it. However, according to the configuration of this 
example, since the glass wall section 9 fully absorbs such stress, such a breakdown is prevented. Moreover, the metal 
reinforcement band 10 is formed in the periphery side of the glass wall section 9, and this is raising the intensity of a 
bulb 1 1 further. 

[0024] In addition, the angle between the glass wall section 9 and the flat-surface panel section 3 does not need to be 
90 degrees strictly. As long as the intensity of the required bulb 1 1 is maintained, a configuration, a dimension, etc. of 
the glass wall section 9 can be designed arbitrarily. 

[0025] On the other hand, the internal surface of parietal bone of the glass wall section 9 is equipped with the frame 6 
through the mask spring 12. This frame 6 supports the flat-surface-like shadow mask 5 so that the flat-surface panel 
section 3 may be countered. 

[0026] Drawing 2 shows typically the status of the shadow mask 5 which fixed the frame 6 and on it In drawing 2 , only 
the part is describing the shadow mask 5. Fixing to the frame 6 of a shadow mask 5 should just be based on technique, 
such as resistance welding and laser welding. On the other hand, attachment and detachment of the frame 6 and the 
shadow mask 5 are enabled by using the mask spring 12 for insertion among the glass wall section 9 of a frame 6. 
[0027] In this example, a frame 6 is supported so that a shadow mask 5 may be pulled in the orientation of an outside 
in the field, and it has given the tensile stress to the shadow mask 5. Thus, even if a shadow mask 5 carries out the 
temperature up of the ground for giving the tensile stress to the shadow mask 5 at the time (room temperature) of a 
manufacture, it is for being made not to deform (thermal expansion). Usually, a shadow mask 5 absorbs the electron 
beam irradiated with an electron gun, and it carries out a temperature up to about 100 degrees C. The size of the 
tensile stress beforehand given to the shadow mask 5 is suitably adjusted so that it may not deform in such 
temperature. As for the value of a tensile stress, specifically, it is desirable to set up so that 5kg/mm 2-50kg /may 
become within the limits of 2 mm. In this example, about 10kg /of tensile-stress values was set as 2 mm as an 
example of such a value. 

[0028] Thus, a tensile stress can be given to a shadow mask 5 because the configuration of a shadow mask 5 is a flat 
surface. Supposing the shadow mask 5 is curving like the conventional shadow mask, suitable stress for a shadow mask 
cannot be given, with the configuration maintained. 

[0029] The fluorescent substance screen 7 for a color display is formed in the internal surface of parietal bone of the 
flat-surface panel section 3. The flat-surface-like shadow mask 5 counters the internal surface of parietal bone of this 
flat-surface panel section 3, and both are stationed in parallel substantially. The clearance of the flat-surface-like 
shadow mask 5 and the flat-surface panel section 3 (correctly fluorescent substance screen 7) is preferably adjusted 
within the limits of about 5mm - 30mm by the ground for preventing a degradation of the quality of image accompanied 
by change of a color tone. According to this example, the clearance of the flat-surface-like shadow mask 5 and the 
flat-surface panel 3 is about 10mm, and this value does not change with the thermal expansion of a shadow mask 5. 
[0030] Formation of the fluorescent substance screen. 7 is performed as follows typically. A fluorescent substance is 
first applied to the internal surface of parietal bone of the flat-surface panel section 3. Next, light is hit through a 
shadow mask 5 and a desired pattern is formed on a fluorescent substance. Furthermore, the fluorescent substance 
screen 7 which has a desired pattern is obtained by rinsing, developing negatives, establishing and washing and 
removing the fluorescent substance of a garbage. In order to form this fluorescent substance screen 7 efficiently, it is 
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desirable that the shadow mask 5 with which it is equipped at the time of pattern formation is removed at the time of 
development and fixing. According to this invention, as already stated, it is possible to repeat removal and insertion 
easily from the glass wall section 9 with the frame 6 on which the shadow mask 5 fixes the shadow mask 5. Therefore, 
the luminous efficacy of the process at the time of fluorescent substance screen 7 formation improves. 
[0031] In addition, the effect that thickness of a shadow mask 5 can be further made thin is acquired by having made 
the configuration of a shadow mask 5 into the shape of a flat surface. Consequently, the pitch of the aperture formed 
on a shadow mask 5 can be sharply made small, and it is enabled to acquire the picture image of a high resolution. 
When the above-mentioned point is taken into consideration, as for the thickness of a shadow mask 5, it is desirable to 
set it as the domain of 0.01mm - 0.2mm. In this example, the thickness of a shadow mask 5 was set as 0.02mm. 
Consequently, 0.25mm and the diameter of aperture were set as 0.1mm for the aperture pitch. 
[0032] The flat-surface panel section 3 of this example has uniform predetermined thickness substantially in the 
fraction by which the fluorescent substance screen 7 is formed at least in the internal surface of parietal bone. 
Thereby, the difference of the optical property of the flat-surface panel section 3 near the bulb near the 
circumference section near the center section does not arise. Therefore, it has the effect that dispersion in 
asymmetry or a brightness distribution does not arise throughout a picture image over observing the picture image 
formed in the fluorescent substance screen 7 from the exterior of a bulb. In order to acquire a quality picture image, as 
for the thickness of the flat-surface panel section 3, it is desirable to be set up within the limits of 5mm - 20mm. In 
this example, the thickness of the flat-surface panel section 3 was set as 10mm. 

[0033] The resin layer 8 has pasted the superficies of the flat-surface panel section 3 of this example. Drawing 3 is 
front view of the flat-surface panel section 3 with which it is equipped with the resin layer 8, shows the size and 
configuration of the resin layer 8 typically, and shines, clear from this drawing 3 — as — the resin layer 8 — the glass 
side of the flat-surface panel section 3 — it has the wrap size and the configuration for the whole region mostly 
[0034] The things of pasting up a resin layer on the front face of the bulb of the color picture tube itself were also in 
the former. However, the purpose was only a thing called the glass scattering prevention at the time of a bulb 
breakdown. Moreover, since it was difficult to paste up a resin layer on a curved-surface panel, the technique of 
pasting up a resin layer on a curved-surface panel did not result in utilization. 

[0035] In this invention, the resin layer 8 plays a very important role. This resin layer 8 brings the following effect. 
[0036] (1) Since the resin layer 8 prepared in the front face of the on-the-strength increase bulb 1 1 can function as a 
shock absorber to the impact added from the exterior, make the intensity of a bulb 1 1 increase substantially. 
Therefore, it is enabled to make thin thickness of the flat-surface panel section 3 like the above-mentioned. 
Furthermore, asymmetry of a picture image, dispersion of the brightness distribution by the difference of permeability, 
the increase in a weight of the picture tube, etc. can solve the problem which the conventional thick flat-surface pane! 
has by enabling adoption of the thin flat-surface panel section 3. Therefore, the adoption of a flat-surface panel which 
fully satisfies practical requirements is attained. Moreover, needless to say, the effect from former called scattering 
prevention of the glass at the time of a bulb breakdown can be acquired. 

[0037] (2) In the front face of scratch-proof nature or the wear-resistant enhancement resin layer 8, it is easy to 
produce minute trauma by ****** in the case of dust or cleaning etc. Then, the minute trauma which originates in the 
outer surface of the flat-surface panel section 3 at the above wear and scratches by stiffening the front face of the 
resin layer 8 with arbitrary surface treatment can make to be generated. This protects change of the effect on the 
appearance that a fine sight is not spoiled, and the optical property by minute trauma of flat-surface panel section 3 
front face, and the effect on the function in which the influence of the quality on a picture image can be prevented is 
acquired. 

[0038] (3) If the beam of light which carries out incidence to the flat-surface panel section 3 from the acid-resisting 
exterior reflects on flat-surface panel section 3 front face, the picture image formed in the fluorescent substance 
screen 7 of flat-surface panel section 3 internal surface of parietal bone will become hard to see. Then, by preparing 
minute irregularity in the front face of the resin layer 8, or preparing a certain layer in resin layer 8 front face, in order 
to control the refractive index of the resin layer 8 pertinently, or performing surface-treatment processing, reflex of 
the above external incident rays can be prevented and the conspicuousness of a picture image can be raised. 
[0039] (4) The electron beam of the antistatic color picture tube which occurred from the electron gun irradiates the 
fluorescent substance screen 7 currently formed in the internal surface of parietal bone of the flat-surface panel 
section 3 working. Consequently, the flat-surface panel section 3 may be typically charged in about 30kV. If the 
suitable conductivity for the resin layer 8 is given, such electrification of the flat-surface panel section 3 can be 
prevented. Thereby, displeasure or unexpected accident of the user accompanied by the electric discharge from the 
flat-surface panel section 3 of the electrification status can be prevented. 

[0040] (5) The adjustment flat-surface panel section 3 of a light transmittance must make the picture image formed in 
the fluorescent substance screen 7 of the internal surface of parietal bone penetrate outside. However, it is so good 
that permeability is low for raising contrast Therefore, the flat-surface panel section 3 must have the 
light-transmittance value of a suitable domain. In the manufacturing process of a bulb, within the limits the light 
transmittance was suitable, manufacture conditions were controlled by the color picture tube which does not have the 
resin layer of the conventional technique to be typically set as 40% - 90% of within the limits. However, by such 
technique, the fine control of precision was difficult. 

[0041] By this invention, it is enabled to control substantially and easily the light transmittance of the flat-surface 
panel section 3 by using the resin layer 8 which added the additive and made the light transmittance the suitable value 
to it. Or even if the light transmittance of the bulb [ itself] changes in connection with change of the manufacture 
conditions of a bulb manufacturing process, it can perform simply adjusting the light transmittance of the resin layer 8 
so that the change may be offset. Therefore, a substantial change of a light transmittance can be suppressed and. 
effects, such as enhancement in the yield of a manufacturing process, can be acquired. 

[0042] (6) The characteristic thing which was stated by (2) - (5) among the composite-effect above and for which it is 
and the flat-surface panel section 3 is equipped with each effect irrespective of the existence of the resin layer 8 is 
desirable. However, in the case of the color picture tube which does not have the resin layer 8, manufacture conditions 
must be controlled so that a desired property is acquired at the time of a manufacture of the bulb 1 1 made from glass, 
and for that, very complicated and the time-consuming control are required. 

[0043] Similarly, if a single resin layer tends to realize all effects, adjustment of the component of a component, 
adjustment of manufacture conditions, etc. may become difficult too. 
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[0044] However, such un-arranging is avoidable by having the multilayer structure to which the laminating of two or 
more layers which have two or more resin layers or different properties was carried out in the resin layer 8. According 
to the resin layer 8 which has multilayer structure, it can be realized easily that the laminating of the layer which 
brings any one of the various properties which each explained above is carried out, and it is made to have two or more 
properties as resin layer 8 whole in composite. 

[0045] It is the cross section showing typically the configuration of the multilayer resin layer 21 which has multilayer 
structure which was explained by (6) of the above in drawing 4 . On the glass 20 of the flat-surface panel section, the 
multilayer resin layer 21 is stuck by adhesives 22. 

[0046] As adhesives 22, acrylic pressure-sensitive adhesives can be used, for example. Pressure-sensitive adhesives 
are adhesives which have the property to fix if a viscous flow will be started and it will spread in a pasted up field if a 
pressure is applied, and a pressure is removed here. Moreover, it has the suitable viscosity which can get used to a 
pasted up field also by the weak pressure, and the suitable elasticity which lengthens, removes and can bear external 
force, such as ******. Furthermore, acrylic pressure-sensitive adhesives are excellent in endurance, thermal 
resistance, etc. Therefore, if such acrylic pressure-sensitive adhesives are used, while it can carry out as the 
shipfitter of a resin layer efficiently, even if it uses a color receiving set over a long period of time, the bad influence to 
the quality of image by degradation of adhesives is not produced. 

[0047] As a resin sheet 24 which takes the lead in the multilayer structure of the multilayer resin layer 21, the sheet 
of a polyethylene terephthalate (PET) is used for the grounds, such as transparency, an intensity, lightfastness, and 
thermal resistance, by this example shown in drawing 4 . However, if it is the material which fulfills the 
above-mentioned property, sheets, such as not the thing restricted to PET but polyester and polyethylene, are usable. 
[0048] the electric conduction layer 23 for obtaining an antistatic function in the example shown in drawing 4 — the 
multilayer resin layer 21 — it has prepared inside most The electric conduction layer 23 in this case pastes up the 
powdered tin oxide (Sn02) which is an electrical conducting material on the resin sheet 24 with the adhesives which 
consist of a silicon oxide (Si02), and is formed. In order to obtain sufficient antistatic function, as for this electric 
conduction layer 23, it is desirable to have at least 5x10 to 4 S/cm conductivity. If it has such conductivity, in the 
case of this example, the formation technique, the formation position, or its component of the electric conduction layer 
23 will not be restricted. For example, you may coat the front face of the resin sheet 24 with electric conduction 
layers, such as the tin oxide, by technique, such as an application and vacuum evaporationo. 

[0049] Furthermore, in order to prevent trauma of the front face by the scratch or wear, as for the surface hardness 
of the resin sheet 24, it is desirable to be set as the domain of pencil degree-of-hardness H-9H. Here, a pencil degree 
of hardness is a degree of hardness determined by the scratch test performed using the pencil of a couple with which 
a degree of hardness is different, i.e., a ********** examination. The degree of hardness on the front face of the 
measuring object is displayed, using as a pencil degree of hardness the degree of hardness of a pencil in case the 
number of times which scratches the front face of a measuring object object with the pencil of a certain degree of 
hardness, and is specifically examining [ five J, and a blemish attaches is less than 2 times. In addition, it is JIS for 
details. It is specified to K5400. 

[0050] In order to obtain the above pencil degree-of-hardness objects, the high degree-of-hardness film 25 is formed 
in the front face of the resin sheet 24. In this example, the thin film of a polymer which has siloxane combination of the 
molecule skeleton of glass and an approximation by silicone hard-coat processing as this high degree-of-hardness film 
25 is formed in the front face of the resin sheet 24, and high degree-of-hardness-ization is attained by making a front 
face glassy. The high degree-of-hardness film 25 more specifically formed of the constituent of an alkoxysilane 
system, for example, the material containing alkyltrialkoxysilane, and the material which contains a silane coupling 
agent further is formed by silicone hard-coat processing. The above-mentioned material is painted on the front face of 
the resin sheet 24, by drying and heating, alkoxysilane carries out hydrolysis and a polymerization and the high 
degree-of-hardness film 25 is formed. The high degree-of-hardness film 25 in this example consists of a point of a 
degree of hardness or endurance from the material which mixed colloidal silica to the hydrolyzate of 
alkyltrialkoxysilane. 

[0051] The high degree-of-hardness film 25 formed of the above materials can make the degree of hardness of the 
front face of the resin sheet 24 increase, without spoiling light-transmission nature. Consequently, occurrence of 
trauma of resin sheet 24 front face by wear or the scratch can be prevented. 

[0052] Furthermore, the above-mentioned high degree-of-hardness film 25 used by this example functions also as a 
nonreflective layer. Therefore, preventing setting up the rate of a light reflex in the front face of the flat-surface panel 
section 3 within desirable limits, and the picture image formed in the fluorescent substance screen 7 of flat-surface 
panel section 3 internal surface of parietal bone of the reflex of a beam of light which carries out incidence from the 
exterior becoming hard to see can be realized easily. In addition, when the above-mentioned point is taken into 
consideration, as for the rate of a light reflex in flat-surface panel section 3 front face, it is desirable to be set up so 
that it may become 1 % - 95% of within the limits. 

[0053] By the material and technique which were explained by this example, it is not restricted and the method of 
obtaining the surface hardness or the rate of a light reflex of above desirable within the limits is good by other 
surface-treatment technique. For example, it is also possible to form moderate irregularity in the front face of the hard 
layer, and to obtain the rate of a light reflex of desirable within the limits, after forming the hard layer which has a 
suitable degree of hardness for resin sheet 24 front face by arbitrary technique. Or surface-treatment processing may 
be performed so that the surface hardness of the resin sheet 24 may increase, moderate irregularity may be formed in 
the resin front face after processing on it, and the rate of a light reflex of desirable within the limits may be obtained. 
[0054] Furthermore, what is necessary is just to distribute a certain additive in the resin sheet 24, in order to control 
the light transmittance of the flat-surface panel section 3 further, the multilayer resin layer 21 and. The 
light-transmittance value of a desirable domain can be acquired by adjusting the distributed status of the additive 
suitably. In addition, without penetrating the image of the internal structure of a bulb superfluously, it is desirable [ the 
value of a light transmittance ] that it is in 90% - 40% of a domain so that the trade-off relation that the picture image 
formed on the fluorescent substance screen is penetrated pertinently may be filled. 

[0055] In this example, the black color is used as the above-mentioned additive. The thickness of the multilayer resin 
layer 21 whole which has the above multilayer structure is about 0.1mm typically. Moreover, the thickness of each 
class can be set up as follows typical, respectively. 22:0.01 mm adhesives, a 23:0.01 mm electric conduction layer, a 
24:0.07 mm resin sheet, a 25:0.01 mm high degre e-oMi a rdn ess film. 
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[0056] In addition, the component of each class is not restricted to the material which made reference concretely by 
the above. If a desired property is acquired, it is also possible to use other quality of the materials. 



[Effect of the Invention] As explained above, this invention can be equipped with the thin flat-surface glass panel with 
which it is satisfied of a desirable optical property while it has sufficient mechanical strength, and can mitigate a 
weight, and does not have asymmetry of a picture image over the picture tube whole region, a high resolution and the 
picture image of a high color tone can be acquired, and the color picture tube which can adjust easily the various 
properties in the flat-surface glass panel section can be offered further. 



[Translation done.] 



[0057] 
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' * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The cross section of the color picture tube which is one example of this invention 

["Drawing 21 The perspective diagram showing the configuration of the frame used by this color picture tube, and a 

shadow mask 

fDrawing 31 Front view of the color picture tube which shows the insertion status to the flat-surface glass section of 
the resin layer used by this color picture tube 

FDrawing 41 The cross section showing the configuration of the resin layer which has such multilayer structure in this 
invention 

[Description of Notations] 

I Funnel 

3 Flat-Surface Glass Panel Section 

5 Shadow Mask 

6 Frame 

8 Resin Layer 

9 Glass Wall Section 

10 Reinforcement Band 

II Bulb 

21 Multilayer Resin Layer 

22 Adhesives 

23 Electric Conduction Layer 

24 Resin Sheet 

25 High Degree-of-Hardness Film 
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